Intracellular Ca2+ and regulation of ion transport across rabbit Clara cells.
We investigated whether Ca2+ was involved in regulation of ion transport across rabbit distal airway epithelial cells by studying the effects that elevation of intracellular Ca2+ (Cai) had on the bioelectric properties of nonciliated bronchiolar (Clara) cell epithelia in culture. Exposure of Clara cells to 5 x 10(-7) M ionomycin increased Cai concentration and transepithelial short-circuit current (Isc). Changing extracellular Ca2+ concentration in the presence of ionomycin demonstrated that changes in Isc paralleled changes in Cai. Another ionophore, 4-bromo-A23187, also increased Cai and Isc. Ionomycin-induced changes in Isc were insensitive to amiloride and were inhibited greater than 50% by pretreating the cells with bumetanide or substituting gluconate for Cl- in the bathing solution. Bradykinin and carbachol, which increased Cai and caused an increase in Isc across tracheal cell cultures, had no effect on Cai or Isc in Clara cell preparations. These results support the hypothesis that changes in Cai are linked to regulation of Cl- secretion across bronchiolar epithelial cells, but physiological regulators of Cai in Clara cells remain to be defined.